Insulin resistance, dyslipidaemia, inflammation and endothelial function in nephrotic syndrome.
Nephrotic syndrome (NS) is associated with an increased risk of cardiovascular disease (CVD). We have shown previously that endothelial function, measured by post-ischaemic flow-mediated dilatation (FMD) of the brachial artery, is impaired in NS. In this study our aim was to assess the potential roles of insulin resistance, plasma non-esterified fatty acids (NEFAs) and inflammation in endothelial dysfunction in NS patients. FMD was compared between NS patients (n=19) and controls (CS, n=19). Plasma glucose, insulin and NEFAs were measured. Insulin resistance was calculated using the Homeostasis Model Assessment (HOMA) score. C-reactive protein (CRP), interleukin-6 (IL-6), tumour necrosis factor alpha (TNFalpha) and fibrinogen were measured as markers of inflammation. FMD was significantly lower in the NS group (mean+/-standard error, NS 5.1+/-0.7%, CS 7.3+/-0.7%, P=0.02). Fasting insulin (NS 12.5+/-1.5 mU/l, CS 6.8+/-0.7 mU/l, P<0.01), fasting glucose (NS 5.3+/-0.2, CS 4.8+/-0.1, P=0.02) and the HOMA score (NS 3.0+/-0.4, CS 1.5+/-0.2, P=0.001) were significantly higher in NS. These differences persisted after adjusting for waist circumference. Of the inflammatory markers, only fibrinogen (P<0.01) and IL-6 (P=0.01) were significantly increased in NS. Despite significantly lower plasma NEFAs in NS, the NEFA:albumin ratio showed a non-significant trend to higher levels in NS (NS 10.7+/-0.1 micro mol/g, CS 8.7+/-0.1 micro mol/g, P=0.06). Within the NS group, multivariate backward regression analysis showed that NEFAs (P<0.01) and low-density lipoprotein (LDL) cholesterol (P=0.05) were significant negative independent predictors of FMD. Endothelial function in NS is inversely correlated with plasma concentrations of NEFAs and LDL cholesterol. Dyslipoproteinaemia and NEFAs probably contribute to the increased risk of CVD seen in NS. We also postulate that in NS, hypoalbuminaemia increases the delivery of NEFAs to endothelial cells thereby impairing the synthesis and release of nitric oxide.